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Growths  tsloen  from  the  hydraulic  suction  auto-clean  atroiner  of 
HBRM&S  were  found  to  be  a  mixed  flora  of  h^-phomyoetes  and  aaoomyoetes; 
the  fonner  was  identified  as  speeies  of  Aspergillus  while  the  latter  proved 
to  be  a  sporogenous  yeast. 

Tests  carried  out  with  various  concentrations  of  "Panaoide”  Sodixm 
showed  that  a  concentration  of  1  in  1 000  was  effective  in  killing  the 
growths.  Reoocmtiendations  are  made  for  cleaning  the  system  and  for  adding 
and  maintaining  the  required  concentration  of  fungicide  in  the  hydraullo 
fluid. 
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Heuort  Wo.  B/18(C) 


-  :n)NG..L  GhOTfijS  X,’'  inDI.'.ULlC  SYSTE},! 


I ,  INTHOPUCTIOK 

A  sample  of  a  biolo  ioul  ^rovrth  taken  from  the  fonvard  hydraulic  suction 
auto^oloon  strainer  \riS  received  from  C,r,L.,  Dockyard,  Portsmouth,  for 

oxandmition*  Subsoquontly ,  «  visit  by  a  n«:;ibor  of  .-.L,  staff  v/bs  made  to 

I I.  M,S, MERIES  and  samples  of  the  *u'Ov.'ti^  v.'erc  takei'.  froii  the  miscellanfcous 
lX)^draulic  tanl^  and  froi;:  the  arrester  jear  tank,  fliO  latter  v/bs  heavily 
contaminated  vrith  oil* 

•  TIC  . ja\Tr/s  oaGAaa.js 

On  collection,  the  material  consisted  of  slimy  felts  of  a  pale  ^reyish 
brovm  colour,  v.tiich  on  dryin^  hsd  a  cheese -like  consistency*  Microscopical 
examination  shov;od  it  to  bo  a  mixture  of  the  VL^^tative  stapes  of  ipycelial 
funpi  and  a  yeast. 

Streak  cultures  of  the  n^trinl  vvvre  made  cn  v/’ort-n -nr  and  incubated  at 

for  n  days.  ?roqu3nt  sub-cultures  T«re  .isdo  and  finally  pure  isolates 
of  tho  mycelial  species  vrere  obtfainL*d  v.hich  v.'lx'o  identified  ec  As^rpdllufi 
c^indidus  Link  and  Ascer./illus  flavipes  (Baini?r  and  Sertory)  Thom  and  Church, 

Ascer^^illus  Candidas,  vdion  {Ur?-',  produces  pnlo  buff  coloured  colonies 
vrtiich  have  paler  marfins.  The  mould  jrows  vii^orously  'inu  quickly  forms  dense 
hyphal  mats,  v.'hich -rr.t  nv/ette J  ;  ivw  ris-*  to  tho  sliray  felts  found  in  the  auto- 
clCTH  strainer. 

From  tho  hyphal  mat,  numerous  conidiephoros  arise  v/hich  bear  globular 
white  uAsses  of  microscopic  spores,  spores  are  extremely  minute  and 

the  sli^^htest  air  current  is  capable  cf  spreadinr  thjm  over  considerable 
d is t nee s ,  i  i  ,  1  sho*.vs  sv  vj ral  :’r ui t in ho  " s  of  Asccr.d-llus  Candidas ,  each 
of  ,/hi  ch  \;ould  be  capable  of  iroducin/;  :,uiny  theusands  cf  spores,  Asper;lllu8 
flavires  is  scncvdiat  similar  in  ap;e3ranoe  but  produces  columnar  heads  of 
spores  j  parti  Oils  rly  in  old  cultures,  Tho  colour  of  th^.  colony  is  buff  or 
groyish-buff ,  often  tinted  -/it;',  pinl:  or  brovm. 

The  yeast  clt.'mcnt  of  th  florj  ir  vrobably  a  vdln  saccharomyccte  and 
:;;ivcs  tiwj  material  its  sliminesr,  Th.is  organism,  shovm  in  Fig,  2,  is 
unicellular  and  the  <x‘lls  are  brov.t.iy  ^‘lliptical,  lonr,  2-5^  v/ide  and 

usually  Eli.'htly  broader  at  one  end,  Vild  yoasts  arc*  co:::  .on  in  Nature  and 
it  '.‘ould  be  impossible  xo  .Iwtcr;iin;  thi  origin  of  the  infection.  As  the 
^'cact  constituted  a  very  small  proportion  of  the  total  bulk  of  material,  its 
specific  determination  yms  not  atturripted, 

5,  EaFSRBENT/X 


Previous  resj-irch;*  on  a  similar  problem  of  mould  grovrth  in  thj  hv’droulic 
system  of  It,!t,S,CF«NTAUR  (.' Report  No»iVlf>(C)  December  1^60),  showed  that 
of  the  scvorcl  fun/icidor  examined,  "Panacide”  Sceium  (solium  salt  of  SsS* 
dichloro  C:2*  dih^y'r-roxy  iiph>nyer.  thm.)  v.ms  likely  Lc  solve  the  problem, 

Rccom: ondotions  •i.’crc  therefor  mace  that  ’’Ponacido”  SoAiure  should  be  added  to 
t he  gly oe r i ne/v.*a ter  mix t virc  of  H  •  •  . Chi\T A’ so  that  th :  re sul t a n t  st xxj ngt h 
should  be  about  0,1  Rxaminntion  of  the  system  7  nionths  after  the  initial 
addition  indicated  that  this  trcatnvjnt  had  been  euroessful. 

Since,  hov/cver,  the  syst'-Vt.  in  H,Iu,G ,C£?IT  lUR  had  bticn  infcctx’d  v;ith  a 
mixed  flora  of  Aspcr/tillus  s'p,  quite  different  from  that  found  in  H,M,S,HSR1SS, 
oxporimentL  \^erj  carried  out  to  detemine  triicther,  and  at  'vhat  concentration, 
**Panacide”  Sodiui  v/ould  inlxibit  growth  of  the  Aspergillus  candidu^ycast  flora. 


A’ or  this 


Por  this  purpose,  **P8nacidc”  oociium  v/ars  added  to  tubus  of  f'lyccri no/water 
hyclrs’oiic*  fluid  to  concentrations  of  1-:K  ,  1-10,  1 -20:':  ,"i -JO'."; , 

1-10,000,  1-20,00(  ,  1-50,0'X\  1-10';,  COO  ruspectivuly.  Six  25  ml  replica  to  s 
of  C8ch  wero  prepared ,  Controls  without  the  addition  of  th  1‘unyiciue  v.'crc 
also  set  up.  Spores  from  a  mixed  culture  of  the  A s r ;d  1 1 u s  c a nd i d us/ yeast 
flora  were  transferred  to  the  surface  of  2  cm,  diameter  cellulose  acetate 
niombrano  filters  and  ono  filter  v/as  dliotc;  on  the  surf^ce  of  th-  liquid  in 
each  tube.  The  tubes  ^vere  incubated  at  3-*^^  for  one  month. 

Visual  obsem^atior*  before  the  filter  membranes  wero  r- moved  from  the 
tubes  of  hydraulic  fluid  shoYA;d  that  heavy  funy.'^l  ^  rovftii  had  dev  lopcu  in  all 
tubwS  cent  'inin^  conoentmtions  of  th^  "Panacide”  Souiujn  below  1-50^  C, 

(Pic#  3)*  In  the  tubes  having  the  higher  concentrations  oi'  toxic  substance 
the  filter  membranes  v-vre  removed  and  carefull}'”  f re  .  from  *'Panacidc” 

with  sterile  distilled  v/ator  on  a  sintered  filter,  Tiiuv  vrere  then 

plated  out  on  petri  dishes  of  v/ort-orar  and  incubatec.  for  d-  ys  it  3-^C, 

After  7  days,  positive  gre/rth  vms  visible  on  th.  filterr  frL»:.  the  tubes 
containing  1-20C0  and  1 -5COC  ^Panacido”  Sodium,  Pilter  m.’mbr  nvO  fror.  the 
higher  concentrations  of  l-I^  JO  aiv:  1-5^2  shovA:*d  no  fungtl  iev^lopnu nt. 

The  rc 3ul t s  af  t o r  1 . days  a r .  rh avn  i : i  F i g ,if , ,  f r O'".  v.-hi ch  it  'dll  bv 
so  in  tlvit  the  1  in  1O0C  concentration  prevented  meuld  ;TOT7th  but  that  tho 
concentration  of  1  in  20^;  vras  not  suf ‘'ici-ntly  effective  , 

4,  CQ:rLusio:;s  .u;d  HScois-ShUiTiofiS 

The  elimination  of  the  mould  Midll  depend  upon  tnc  thorough  cleansing  of 
the  -./hole  ir'drnulic  s^tem  and  tlu  addition  of  ’’Pnnacide"  Sodium  in  sufi'icient 
concentration  (l-IOOO)  to  th».  >dlycerinc/vmtcr  fluid. 

The  tanks,  pumps,  filtcre,  etc,,  such  other  pa.rts  of  the  system  that 
arc  PCXJSEibl .  should  be  bnirhcd  down  with  a  solution  ma  1-  by  adding  3  or  4  oz, 
of  tho  40,.  solution  of  “panacid-"  So^’inn  (as  supplied  by  t/iO  raanui'acturcrs)  to 
2  gallons  of  free!;  water  (-  teacup  to  1  bucket  of  •.nt^.r;,  nil  visible 

traces  of  the  mould  have  been  removed,  tho  sj-st-m  shcul”  be  filled  rath  fresh 
vratcr  to  ’.vhich  "Panacide"  Sodium  nas  been  a-'ided  (2  pints  cf  tho  "Panacido" 
Sodium  as  supplied  to  10C  g^Olons  of  vroter).  Th^  mixture  should  remain  in 
the  system  for  2  or  3  days  Xirin;*  '..'hich  ‘.ip.,  it  e:*cul-  be  circulated  occasion¬ 
ally  by  operating  the  pumt  n.  Sxptrienoc  !;as  sho'.n  that  it  is  important  to 
remove  as  much  g^o^vth  ^-s  possible  so  that  the  ch  ‘uccs  cf  re-iru'cction  arc 
reduced  to  tho  minimum. 


Tho  system  should  then  be  drained  and  fill  ,d  in  ih-  usual  manner  vrith  the 
40/60  hydraulic  fluid  and  "Panoci  jc"  Sodium  tc  ivu  a  C,1  :  solution;  (2  pints 
of  "panecide"  Sodium  40v,  suppli-d  by  th-  muk:rs  to  1  o;  gallons  is  o 
convenient  measure  for  practical  purposes). 


Exporiwuce  in  H.h.S.GSIJTVJJ^  jins  shov.-n  that  ’■dnute  tr  'Ocs  of  :nould  growth 
bophn  to  re-appeor  after  3  or  ;.ionths  if  less  "P.'naciee"  is  used.  These 
traces,  ho^vcvcr,  might  originate  from  particles  that  have  become  dislodged 
from  inacxxjssiblo  parts  of  tho  syste  a  by  tl>’  operation  of  tho  pumps  and  have 
so  escaped  the  original  cleaning  dovm. 

In  order  to  eradicate  the  infection  completely  it  is  rccoimcndcd  that  tho 
hydraulic  fluid,  together  **:ith  the  "panacid:"  Sodium,  should  bo  changed  every 
3  months  or,  if  this  is  not  convenient,  th'.t  a  furth  r  1  pint  of  "Panacidc" 
per  100  gallons  of  hydraulic  fluid  shoul*i  b-  addovi,  if  troecs  of  mould  arc 
observed , 


"Panacidc"  Sodium  is  obtainable  from  Messrs,  British  Dinig  Houses  Ltd,, 
Poole,  Dorset,  f 
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Asporglllua  Candidas  Link,  showing  conldiophores  with  spores,  taken 
froa  the  suction  aut^clean  strainer  of  the  hydraulic  systea. 


fl(r>  2«  Teast  cells  found  liriod  Aspernlllue  in  the  l^ydreulio  fluid. 
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